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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the multi-carrier transmission system which adopts an OFDM/CDMA modulation 
technique The diffusion signal of a transmit data sequence is arranged two-dimensional on a 
frequency shaft and a time-axis. Furthermore, it has a diffusion signal rearrangement means to 
arrange regularly the diffusion signal group of said one transmit data sequence arranged two- 
dimensional. The multi-carrier transmission system characterized by acquiring said transmit data 
sequence by restoring to the input signal which the transmitting side transmitted the sending 
signal generated with said diffusion signal rearrangement means per time-axis, and the receiving 
side received. 

[Claim 2] Said diffusion signal rearrangement means is a multi-carrier transmission system 
according to claim 1 characterized by changing to said regular arrangement and arranging 
irregularly the diffusion signal group in said one transmit data sequence arranged two- 
dimensional on a time-axis. 

[Claim 3] Said diffusion signal rearrangement means is a multi-carrier transmission system 
according to claim 1 characterized by changing to said regular arrangement and arranging 
irregularly the diffusion signal group in said one transmit data sequence arranged two- 
dimensional on a frequency shaft. 

[Claim 4] Said diffusion signal rearrangement means is a multi-carrier transmission system 
according to claim 1 characterized by changing to said regular arrangement, decomposing into 
subsequence the diffusion signal group in said one transmit data sequence arranged two- 
dimensional, and rearranging each subsequence irregularly within an OFDM signal. 
[Claim 5] Said diffusion signal rearrangement means is the multi-carrier transmission system of 
any one publication of claim 1-4 characterized by enabling modification of the arrangement ratio 
on the frequency shaft of said diffusion signal arranged two-dimensional, and a time-axis 
according to a transmission-line condition. 

[Claim 6] The multi-carrier modulation approach characterized by including the diffusion signal 
rearrangement step which arranges the diffusion signal of a transmit data sequence two- 
dimensional on a frequency shaft and a time-axis, and arranges regularly further the diffusion 
signal group of said one transmit data sequence arranged two-dimensional in the multi-carrier 
modulation approach applied in the multi-carrier transmission system which adopts an 
OFDM/CDMA modulation technique. 

[Claim 7] The multi-carrier modulation approach according to claim 6 characterized by changing 
to said regular arrangement and arranging irregularly the diffusion signal group in said one 
transmit data sequence arranged two-dimensional on a time-axis at said diffusion signal 
rearrangement step. 

[Claim 8] The multi-carrier modulation approach according to claim 6 characterized by changing 
to said regular arrangement and arranging irregularly the diffusion signal group in said one 
transmit data sequence arranged two-dimensional on a frequency shaft at said diffusion signal 
rearrangement step. 

[Claim 9] The multi-carrier modulation approach according to claim 6 characterized by changing 
to said regular arrangement, decomposing into subsequence the diffusion signal group in said one 
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transmit data sequence arranged two-dimensional at said diffusion signal rearrangement step, 
and rearranging each subsequence irregularly within an OFDM signal. 
[Claim 10] The multi-carrier modulation approach of any one publication of claim 6-9 
characterized by enabling modification of the arrangement ratio on the frequency shaft of said 
diffusion signal arranged two-dimensional, and a time-axis according to a transmission-line 
condition at said diffusion signal rearrangement step. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multi-carrier transmission system which 
adopts especially OFDM (Orthogonal Frequency Division Multiplexing: orthogonal frequency 
division multiplex) / CDMA (Code Division Multiple Access: code division multiple access) 
modulation technique which is a kind of multi-carrier transmission, and its modulation approach 
about the multi-carrier transmission system applied to mobile communication system and a 
digital broadcast system. 
[0002] 

[Description of the Prior Art] Hereafter, the conventional multi-carrier transmission system is 
explained. In recent years, the digital modulation method and transmission system for 
transmitting an image and voice to a high speed are examined by fields, such as mobile 
communications and digital broadcast. Thus, the multi-carrier transmission system which adopts 
the OFDM/CDMA modulation technique which is a kind of multi-carrier transmission from 
advantages, like the effect of an intersymbol interference is mitigable attracts attention recently 
that it is strong to frequency selective phasing, that the frequency diversity effectiveness is 
acquired according to concomitant use of error-correcting-codeHzing, that frequency spacing of 
each subcarrier can be set up densely, and by setting a guard interval as the symbol section. 
[0003] An OFDM/CDMA modulation techn ique is the technique of performing an OFDM 
modulation to the signal after a spread spectrum, and frequency spacing is set up so that each 
carrier may intersect perpendicularly mutually within the symbol section. Moreover, informational 
transmission is performed by changing the amplitude and phase of each carrier. 
[0004] Drawing 6 is drawing showing an example of the sending signal in an OFDM/CDMA 
modulation technique. In addition, eight subcarriers are assumed on a frequency shaft and the 
condition that the sending signal to two different users is multiplexed and transmitted is shown 
here. In drawin g 6 , the diffusion modulation of transmit data sequence Dim and D2m in a 
transmitter is carried out, respectively in diffusion sign C1n (n is an integer) and diffusion sign 
C2n (n is an integer). Namely, for every subcarrier, a diffusion modulation is carried out by the 
diffusion signs C11, C12, — , C18 and the diffusion signs C21 and C22, — C28, and the signal 
multiplexed further is transmitted. 

[0005] Thus, when the signal multiplexed [ which multiplexed and was diffusion-modulated ] per 
subcarrier passes along the frequency selective phasing transmission line where a delay wave 
exists, the subcarrier signal corresponding to each diffusion chip is received after the amplitude 
and phase of each subcarrier have differed from each other, respectively, as shown in drawing 7 . 
Speaking concretely, the S/N ratio of a diffusion chip which received the effect of frequency 
selective phasing falling, and the amplitude and a phase changing in connection with it. In this 
case, a kind of diversity effectiveness will be acquired in each subcarrier by the effect of 
frequency selective phasing. 
[0006] 

[Problem(s) to be Solved by the Invention] However, originally, like diffusion sign C1n, in 
response to the effect of frequency selective phasing, after the amplitude and phase of a 
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diffusion sign within the same data have differed from each other, in the above and the 
conventional multi-carrier transmission system, it is received also in diffusion sign C2n which is 
an orthogonal code. Consequently, the orthogonality of C1n and C2n collapsed, it became an 
interferent component, and there was a problem that degradation of a property will arise. 
[0007] Moreover, although there is the approach of lessening the number of chips (namely, the 
number of subcarriers) diffused in order to make regularity the amplitude characteristic and the 
phase characteristic of each chip in the conventional multi-carrier transmission system so that 
it may not be influenced of frequency selective phasing namely By the approach, there was a 
problem that diffusion gain will be suppressed, and the multiplex number had to be further 
stopped also when carrying out CDMA multiplex. 

[0008] In the transmission line where this invention is made in view of the above, and frequency 
selective phasing exists When an OFDM/CDMA modulation technique is adopted, it makes it 
possible to take many numbers of chips. Further as the result Diffusion gain can be raised and it 
aims at obtaining the multi-carrier transmission system to which a multiplex number can be 
made to increase also in CDMA multiplexing, and acquiring the modulation approach. 
[0009] 

[Means for Solving the Problem] If it is in the multi-carrier transmission system concerning this 
invention in order to solve the technical problem mentioned above and to attain the purpose An 
OFDM/CDMA modulation technique is adopted. Further the diffusion signal of a transmit data 
sequence a diffusion signal rearrangement means (the transmitter of the gestalt of operation 
mentioned later — ) to arrange two-dimensional and to arrange regularly further the diffusion 
signal group of said one transmit data sequence arranged two-dimensional on a frequency shaft 
and a time-axis It prepares for the S/P transducer 4 fairly, a transmitting side transmits the 
sending signal generated with said diffusion signal rearrangement means per time-axis, and a 
receiving side is characterized by acquiring said transmit data sequence by restoring to the 
received input signal. 

<TXF FR=0002 HE=250 WI=080 LX=1 100 LY=0300> [0010] According to this invention, a part for 
2 chip periods is arranged for the signal after diffusion for example, on a frequency shaft with a 
diffusion signal rearrangement means, a part for four chips is further arranged on a time-axis, 
and the diffusion signal group of a total of eight chips is generated. This becomes possible like 
before to oppress the effect of frequency selective phasing to a quadrant as compared with the 
case where the diffusion signal of eight chips has been simply arranged on a frequency shaft. 
Moreover, since a S/N ratio is improved, the number of diffusion chips can be made to increase 
conventionally now, and it becomes possible to take large diffusion gain. Furthermore, the 
multiplex number in CDMA multiplexing can also be made to increase to coincidence 
conventionally. 

[001 1] In the multi-carrier transmission system concerning the next invention, said diffusion 
signal rearrangement means is characterized by changing to said regular arrangement and 
arranging irregularly the diffusion signal group in said one transmit data sequence arranged two- 
dimensional on a time-axis. 

[0012] According to this invention, a part for 2 chip periods is arranged for the signal after 
diffusion for example, on a frequency shaft with a diffusion signal rearrangement means, a part 
for four chips is arranged on a time-axis, the diffusion signal group of a total of eight chips is 
generated, and each diffusion signal group is further arranged irregularly on a time-axis. Thereby, 
even when the same data are transmitted, a composite signal is changed according to the shift 
effectiveness on a time-axis, and a transmitting spectrum does not become fixed, but the same 
effectiveness as the case where scramble processing is performed in connection with it is 
acquired. 

[0013] In the multi-carrier transmission system concerning the next invention, said diffusion 
signal rearrangement means is characterized by changing to said regular arrangement and 
arranging irregularly the diffusion signal group in said one transmit data sequence arranged two- 
dimensional on a frequency shaft. 

[0014] According to this invention, a part for 2 chip periods is arranged for the signal after 
diffusion for example, on a frequency shaft with a diffusion signal rearrangement means, a part 
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for four chips is arranged on a time-axis, the diffusion signal group of a total of eight chips is 
generated, and each diffusion signal group is further arranged irregularly on a frequency shaft. 
Thereby, even when influenced of frequency selective phasing, it becomes possible to distribute 
the effect. 

[0015] In the multi-carrier transmission system concerning the next invention, said diffusion 
signal rearrangement means is changed to said regular arrangement, decomposes into 
subsequence the diffusion signal group in said one transmit data sequence arranged two- 
dimensional, and is characterized by rearranging each subsequence irregularly within an OFDM 
signal. 

[0016] According to this invention, a diffusion signal rearrangement means decomposes the 
signal after diffusion into four groups as one group every two chips, and each of that group is 
stationed so that it may interleave within an OFDM signal. Thereby, the effect of frequency 
selective phasing is mitigated and the interleave effectiveness is acquired further. 
[0017] It sets to the multi-carrier transmission system concerning the next invention, and said 
diffusion signal rearrangement means is characterized by enabling modification of the 
arrangement ratio on the frequency shaft of said diffusion signal arranged two-dimensional, and a 
time-axis according to a transmission-line condition. 

[0018] According to this invention, the OFDM/CDMA signal according to a transmission-line 
condition is transmitted alternatively. Furthermore, according to a transmission-line condition, 
the ratio of the diffusion chip assigned on a frequency shaft and a time-axis is made adjustable. 
Thereby, it can be easily adapted for the transmission line influenced of a frequency selective 
phasing transmission line, the large transmission line of time variation, etc. 
[0019] If it is in the multi-carrier modulation approach concerning the next invention, it is 
characterized by including the diffusion signal rearrangement step which is applied in the multi- 
carrier transmission system which adopts an OFDM/CDMA modulation technique, arranges the 
diffusion signal of a transmit data sequence two-dimensional on a frequency shaft and a time- 
axis further, and arranges regularly further the diffusion signal group of said one transmit data 
sequence arranged two-dimensional. 

[0020] According to this invention, a part for 2 chip periods is arranged for the signal after 
diffusion for example, on a frequency shaft at a diffusion signal rearrangement step, a part for 
four chips is further arranged on a time-axis, and the diffusion signal group of a total of eight 
chips is generated. This becomes possible like before to oppress the effect of frequency 
selective phasing to a quadrant as compared with the case where the diffusion signal of eight 
chips has been simply arranged on a frequency shaft. Moreover, since a S/N ratio is improved, 
the number of diffusion chips can be made to increase conventionally now, and it becomes 
possible to take large diffusion gain. Furthermore, the multiplex number in CDMA multiplexing can 
also be made to increase to coincidence conventionally. 

[0021] In the multi-carrier modulation approach concerning the next invention, it is characterized 
by changing to said regular arrangement and arranging irregularly the diffusion signal group in 
said one transmit data sequence arranged two-dimensional on a time-axis at said diffusion signal 
rearrangement step. 

[0022] According to this invention, a part for 2 chip periods is arranged for the signal after 
diffusion for example, on a frequency shaft at a diffusion signal rearrangement step, a part for 
four chips is arranged on a time-axis, the diffusion signal group of a total of eight chips is 
generated, and each diffusion signal group is further arranged irregularly on a time-axis. Thereby, 
even when the same data are transmitted, a composite signal is changed according to the shift 
effectiveness on a time-axis, and a transmitting spectrum does not become fixed, but the same 
effectiveness as the case where scramble processing is performed in connection with it is 
acquired. 

[0023] In the multi-carrier modulation approach concerning the next invention, it is characterized 
by changing to said regular arrangement and arranging irregularly the diffusion signal group in 
said one transmit data sequence arranged two-dimensional on a frequency shaft at said diffusion 
signal rearrangement step. 

[0024] According to this invention, a part for 2 chip periods is arranged for the signal after 
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diffusion for example, on a frequency shaft at a diffusion signal rearrangement step, a part for 
four chips is arranged on a time-axis, the diffusion signal group of a total of eight chips is 
generated, and each diffusion signal group is further arranged irregularly on a frequency shaft. 
Thereby, even when influenced of frequency selective phasing, it becomes possible to distribute 
the effect. 

[0025] In the multi-carrier modulation approach concerning the next invention, at said diffusion 
signal rearrangement step, it changes to said regular arrangement, the diffusion signal group in 
said one transmit data sequence arranged two-dimensional is decomposed into subsequence, 
and it is characterized by rearranging each subsequence irregularly within an OFDM signal. 
[0026] According to this invention, the signal after diffusion is decomposed into four groups as 
one group every two chips at a diffusion signal rearrangement step, and each of that group is 
stationed so that it may interleave within an OFDM signal. Thereby, the effect of frequency 
selective phasing is mitigated and the interleave effectiveness is acquired further. 
[0027] It sets to the multi-carrier modulation approach concerning the next invention, and is 
characterized by enabling modification of the arrangement ratio on the frequency shaft of said 
diffusion signal arranged two-dimensional, and a time-axis according to a transmission-line 
condition at said diffusion signal rearrangement step. 

[0028] According to this invention, the OFDM/CDMA signal according to a transmission-line 
condition is transmitted alternatively, and the ratio of the diffusion chip assigned on a frequency 
shaft and a time-axis is further made adjustable according to a transmission-line condition. 
Thereby, it can be easily adapted for the transmission line influenced of a frequency selective 
phasing transmission line, the large transmission line of time variation, etc. 
[0029] 

[Embodiment of the Invention] Below, the gestalt of the operation about the multi-carrier 
transmission system concerning this invention and the modulation approach is explained at a 
detail based on a drawing. In addition, this invention is not limited by the gestalt of this operation. 

[0030] Gestalt 1. drawing 1 of operation is the block diagram of the multi-carrier transmission 
system which adopts an OFDM/CDMA modulation technique. In addition, drawing 1 (a) shows the 
configuration by the side of a transmitter, (b) shows the configuration by the side of a receiver, 
and the equipment which constitutes this system is equipped with one [ at least ] function of a 
transmitter and a receiver by it. 

[0031] In drawing 1 (a), 1 is the 1st data diffusion section, 2 is the 2nd data diffusion section, 3 is 
the synthetic section, 4 is a serial / parallel (S/P) transducer, 5 is IFFT (Inverse Fast Fourier 
transform), 6 is a guard interval (GI) adjunct, and 7 is digital one / analog (D/A) transducer. 
Moreover, in drawing 1 (b), 10 is an analog / digital (A/D) transducer, 1 1 is the guard (interval GI) 
removal section, 12 is FFT (FastFourier transform), 13 is parallel / serial (P/S) transducer, and 
14 is the data back-diffusion-of-electrons section. 

[0032] Hereafter, actuation of the above-mentioned transmitter and a receiver is explained. In a 
transmitter, transmit data sequence Dim in drawing is diffused by known diffusion sign C1n in 
the 1st data diffusion section 1, and, on the other hand, diffuses transmit data sequence D2m to 
other users by known diffusion sign C2n in the 2nd data diffusion section 2. Then, both outputs 
are compounded in the synthetic section 3. In addition, in the gestalt of this operation, diffusion 
sign C1n and C2n shall lie at right angles. 

[0033] The output signal of the synthetic section 3 is changed into a parallel signal from a serial 
signal in the serial/parallel-conversion section 4, and the parallel signal after conversion is 
changed into a time-axis wave by the reverse fast-Fourier-transform processing by IFFT 
(reverse fast Fourier transform) 5. And a guard interval is added to the signal after time amount 
axial-wave form conversion by the GI adjunct 6, and it becomes an OFDM signal. Finally, a digital 
OFDM signal is changed into an analog signal with D/A converter 7, and is transmitted to a 
receiver. Henceforth, this sending signal is called an OFDM/CDMA signal. In addition, it is set for 
absorbing the effect of the delay signal reflected and produced to a building etc., and a guard 
interval signal is usually used for it in an OFDM modulating signal. 

[0034] Next, in the receiver which received the above-mentioned OFDM/CDMA signal, the input 
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signal is changed into a digital signal with A/D converter 10, and GI removal section 11 removes 
a guard interval. And fast-Fourier-transform processing is carried out by FFT12, and the signal 
after guard interval removal changes a time-axis wave into a frequency axial-wave form. Then, 
the output signal from FFT12 is changed into a serial signal by the P/S transducer 13, and is 
transmitted to the data back-diffusion-of-electrons section 14. 

[0035] For example, when the diffusion sign of the user who pays his attention is the above- 
mentioned C1n, in the data back-diffusion-ol^electrons section 14, the multiplication of the 
signal after serial conversion will be carried out to diffusion sign C1n of a user proper, and it will 
be reproduced as transmit data sequence Dim. On the other hand, data sequence D2m diffused 
in diffusion sign C2m received by coincidence will be removed by the orthogonality of diffusion 
sign C1n and C2n. Moreover, the effect of the delay wave resulting from a building etc. is 
removed at the guard interval of an OFDM signal. 

[0036] In actuation of the above and a multi-carrier transmission system, an OFDM/CDMA 
signal is a format as shown in drawing 6 and drawing 7 , distributes one data to each subcarrier 
on a frequency shaft, and is usually transmitted to it. However, by such approach, the Toru case, 
an error will occur to the data in the subcarrier of a frequency influenced [ that ], and an error 
will always generate henceforth the transmission line where frequency selective phasing exists in 
a part for the same data division in this subcarrier. 

[0037] Then, in the multi-carrier modulation approach of the gestalt this operation, it is changing 
arrangement of the data in generation processing of an OFDM/CDMA signal, and effect of 
frequency selective phasing is lessened. Drawing 2 shows the format of the OFDM/CDMA signal 
of the gestalt of this operation. This arranges the diffusion signal of a transmit data sequence 
two-dimensional on a frequency shaft and a time-axis, and the thick wire part in drawing shows 
one data sequence. That is, the same data as eight subcarriers shown in drawing 6 are 
constituted. In addition, the thick wire part in drawing is henceforth called a frequency opposite 
group. Moreover, the frequency opposite group is arranged regularly and the diffusion signal 
which diffused each diffusion chip in C1n and C2n is multiplexed by the diffusion chip the 
diffusion sign in drawing is not described to be (C1 1 / C12 [ C21 and ]/C22, — ). 
[0038] With the gestalt of this operation, a part for 2 chip periods is arranged for the signal after 
diffusion for example, on a frequency shaft by the S/P transducer 4 in the 1 st data diffusion 
section 1 and the 2nd data diffusion section 2, a part for four chips is further arranged on a 
time-axis, and the case where it applies to the diffusion signal of a total of eight chips is shown. 
By performing such processing, it becomes possible like before to oppress the effect of 
frequency selective phasing to a quadrant as compared with the case where the diffusion signal 
of eight chips has been simply arranged on a frequency shaft. That is, even when the number of 
subcarriers is made into eight pieces and one chip of the eight chips (1 data sequence) is always 
conventionally influenced of frequency selective phasing, in the gestalt of this operation, the 
effect of frequency selective phasing will be received in 4 data sequences only at one rate. 
[0039] Thereby, since an S/N (Signal to Noise Ratio) ratio is improved, the number of diffusion 
chips can be made to increase conventionally now, and it becomes possible to take large 
diffusion gain. Moreover, the multiplex number in CDMA multiplexing can also be made to 
increase to coincidence conventionally. 

[0040] Gestalt 2. dr awing 3 of operation shows the format of the OFDM/CDMA signal of the 
gestalt 2 of operation. In addition, about the configuration of a multi-carrier transmission system, 
since it is the same as that of the configuration of drawing 1 which explained previously, 
explanation is omitted. Here, a different part from the gestalt 1 of operation is explained. 
[0041] For example, the gestalt 1 of operation explained the case where the frequency opposite 
group which has arranged the diffusion signal two-dimensional on a frequency shaft and a time- 
axis had been arranged regularly. However, when the same data continue and are transmitted, 
the problem that a composite signal will become the same, consequently a transmission wave 
form and a transmitting spectrum will become fixed remains here. 

[0042] So, with the gestalt 2 of operation, an OFDM/CDMA signal is generated by arranging a 
part for 2 chip periods for the signal after diffusion for example, on a frequency shaft by the S/P 
transducer 4 in the 1st data diffusion section 1 and the 2nd data diffusion section 2, arranging a 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgLeije 



2007/08/02 



JP,2000-332724,A [DETAILED DESCRIPTION] 



6/8 V 



part for four chips, generating the frequency opposite group of a total of eight chips, and shifting 
arrangement of each frequency band group on a time-axis further on a time-axis. 
[0043] Thereby, even when the same data are transmitted, a composite signal is changed 
according to the shift effectiveness on a time-axis, and a transmitting spectrum does not 
become fixed, but the same effectiveness as the case where scramble processing is performed 
in connection with it is acquired. 

[0044] Gestalt 3. drawing 4 of operation shows the format of the OFDM/CDMA signal of the 
gestalt 3 of operation. In addition, about the configuration of a multi-carrier transmission system, 
since it is the same as that of the configuration of drawing 1 which explained previously, 
explanation is omitted. Here, a different part from the gestalten 1 and 2 of operation is explained. 

[0045] For example, the gestalt 1 of operation explained the case where the frequency opposite 
group which has arranged the diffusion signal two-dimensional on a frequency shaft and a time- 
axis had been arranged regularly. However, when influenced of frequency selective phasing, here 
When the train of the signal which the effect continues, namely, was diffused with the diffusion 
sign C1 1 in drawing 1 is influenced of frequency selective phasing The problem that the signal 
influenced next will also be called the train of the signal diffused with the diffusion sign C11, and 
a bias will generate it in the error of data remains. 

[0046] In the gestalt 3 of operation, the signal after diffusion at the S/P transducer 4 in the 1st 
data diffusion section 1 and the 2nd data diffusion section 2 then, for example An OFDM/CDMA 
signal is generated by arranging a part for 2 chip periods on a frequency shaft, arranging a part 
for four chips, generating the frequency opposite group of a total of eight chips, and shifting 
arrangement of each frequency band group on a frequency shaft further on a time-axis. 
[0047] Thereby, even when influenced of frequency selective phasing, it becomes possible to 
distribute the effect. 

[0048] Gestalt 4. drawing 5 of operation shows the format of the OFDM/CDMA signal of the 
gestalt 4 of operation. In addition, about the configuration of a multi-carrier transmission system, 
since it is the same as that of the configuration of drawin g 1 which explained previously, 
explanation is omitted. Here, a different part from the gestalten 1 , 2, and 3 of operation is 
explained. 

[0049] With the gestalt 4 of operation, the effect of frequency selective phasing is mitigated, and 
the example which has arranged the diffusion chip is shown on the frequency shaft and the time- 
axis so that the interleave effectiveness may be acquired further. For example The S/P 
transducer 4 decomposed the signal after diffusion into four groups as one group every two 
chips in the 1st data diffusion section 1 and the 2nd data diffusion section 2, and each of that 
group is stationed so that it may interleave within an OFDM signal. 

[0050] And in a receiver, back-diffusion-of^electrons processing (partial back-diffusion-of- 
electrons processing) is performed for every group of this. That is, partial correlation processing 
is performed. Then, in a receiver, using the signal with which this partial correlation processing 
was performed, majority judging, the maximum ratio composition processing, etc. are performed, 
and final recovery data are obtained. 

[0051] As mentioned above, in the gestalt of this operation, a gap of the amplitude characteristic 
of the diffusion chip by frequency selective phasing and a phase characteristic is closed within 
each group, and when the recovery data obtained further lengthen the number of diffusion chips, 
they do not divide. Moreover, in back-diffusion-ol^electrons processing of a transmitter, the 
interleave effectiveness is acquired and a communication link property can be raised more. 
[0052] With the gestalt of gestalt 5. book implementation of operation, it has all the functions of 
the S/P transducer 4 in the gestalten 1-4 of operation, and the OFDM/CDMA signal according 
to a transmission-line condition is alternatively transmitted from the inside. Furthermore, it is 
easily adapted for the transmission line influenced of a frequency selective phasing transmission 
line, the large transmission line of time variation, etc. by making adjustable the diffusion chip 
ratio assigned on a frequency shaft and a time-axis according to a transmission-line condition. 
[0053] In the gestalt of this operation, all the OFDM/CDMA signals explained previously can be 
realized by this, and effectiveness equivalent to them can be acquired according to the situation 
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of a transmission line. 
[0054] 

[Effect of the Invention] As mentioned above, according to this invention, a part for 2 chip 
periods is arranged for the signal after diffusion for example, on a frequency shaft with a 
diffusion signal rearrangement means, a part for four chips is further arranged on a time-axis, 
and the diffusion signal group of a total of eight chips is generated as explained. This does so like 
before the effectiveness that the effect of frequency selective phasing can be oppressed, as 
compared with the case where the diffusion signal of eight chips has been simply arranged on a 
frequency shaft. Moreover, since a S/N ratio is improved, the number of diffusion chips can be 
made to increase conventionally now, and the effectiveness that large diffusion gain can be 
taken is done so. Furthermore, the effectiveness of the ability to also make the multiplex number 
in CDMA multiplexing increasing to coincidence conventionally is done so. 

[0055] According to the next invention, a part for 2 chip periods is arranged for the signal after 
diffusion for example, on a frequency shaft with a diffusion signal rearrangement means, a part 
for four chips is arranged on a time-axis, the diffusion signal group of a total of eight chips is 
generated, and each diffusion signal group is further arranged irregularly on a time-axis. Thereby, 
even when the same data are transmitted, a composite signal is changed according to the shift 
effectiveness on a time-axis, and a transmitting spectrum does not become fixed, but the 
effectiveness that the same effectiveness as the case where scramble processing is performed 
in connection with it is acquired is done so. 

[0056] According to the next invention, a part for 2 chip periods is arranged for the signal after 
diffusion for example, on a frequency shaft with a diffusion signal rearrangement means, a part 
for four chips is arranged on a time-axis, the diffusion signal group of a total of eight chips is 
generated, and each diffusion signal group is further arranged irregularly on a frequency shaft. 
Thereby, even when influenced of frequency selective phasing, the effectiveness that the effect 
can be distributed is done so. 

[0057] According to the next invention, a diffusion signal rearrangement means decomposes the 
signal after diffusion into four groups as one group every two chips, and each of that group is 
stationed so that it may interleave within an OFDM signal. The effectiveness that the effect of 
frequency selective phasing is mitigated and the interleave effectiveness is acquired further by 
this is done so. 

[0058] According to the next invention, the OFDM/CDMA signal according to a transmission-line 
condition is transmitted alternatively. Furthermore, according to a transmission-line condition, 
the ratio of the diffusion chip assigned on a frequency shaft and a time-axis is made adjustable. 
The effectiveness that it can be easily adapted for the transmission line influenced of a 
frequency selective phasing transmission line, the large transmission line of time variation, etc. 
by this is done so. 

[0059] According to the next invention, a part for 2 chip periods is arranged for the signal after 
diffusion for example, on a frequency shaft at a diffusion signal rearrangement step, a part for 
four chips is further arranged on a time-axis, and the diffusion signal group of a total of eight 
chips is generated. This does so like before the effectiveness that the effect of frequency 
selective phasing can be oppressed, as compared with the case where the diffusion signal of 
eight chips has been simply arranged on a frequency shaft. Moreover, since a S/N ratio is 
improved, the number of diffusion chips can be made to increase conventionally now, and the 
effectiveness that large diffusion gain can be taken is done so. Furthermore, the effectiveness of 
the ability to also make the multiplex number in CDMA multiplexing increasing to coincidence 
conventionally is done so. 

[0060] According to the next invention, a part for 2 chip periods is arranged for the signal after 
diffusion for example, on a frequency shaft at a diffusion signal rearrangement step, a part for 
four chips is arranged on a time-axis, the diffusion signal group of a total of eight chips is 
generated, and each diffusion signal group is further arranged irregularly on a time-axis. Thereby, 
even when the same data are transmitted, a composite signal is changed according to the shift 
effectiveness on a time-axis, and a transmitting spectrum does not become fixed, but the 
effectiveness that the same effectiveness as the case where scramble processing is performed 
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in connection with it is acquired is done so. 

[0061] According to the next invention, a part for 2 chip periods is arranged for the signal after 
diffusion for example, on a frequency shaft at a diffusion signal rearrangement step, a part for 
four chips is arranged on a time-axis, the diffusion signal group of a total of eight chips is 
generated, and each diffusion signal group is further arranged irregularly on a frequency shaft. 
Thereby, even when influenced of frequency selective phasing, the effectiveness that the effect 
can be distributed is done so. 

[0062] According to the next invention, the signal after diffusion is decomposed into four groups 
as one group every two chips at a diffusion signal rearrangement step, and each of that group is 
stationed so that it may interleave within an OFDM signal. The effectiveness that the effect of 
frequency selective phasing is mitigated and the interleave effectiveness is acquired further by 
this is done so. 

[0063] According to the next invention, the OFDM/CDMA signal according to a transmission-line 
condition is transmitted alternatively, and the ratio of the diffusion chip assigned on a frequency 
shaft and a time-axis is further made adjustable according to a transmission-line condition. The 
effectiveness that it can be easily adapted for the transmission line influenced of a frequency 
selective phasing transmission line, the large transmission line of time variation, etc. by this is 
done so. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awing 1] It is drawing showing the configuration of the multi-carrier transmission system 
which adopts OFDM / CDMA modulation technique. 

[Drawin g 2] It is drawing showing the format of the OFDM/CDMA signal concerning the gestalt 1 
of operation. 

[Drawing 3 ] It is drawing showing the format of the OFDM/CDMA signal concerning the gestalt 2 
of operation. 

[Drawing 4 ] It is drawing showing the format of the OFDM/CDMA signal concerning the gestalt 3 
of operation. 

[Dra wing 5] It is drawing showing the format of the OFDM/CDMA signal concerning the gestalt 4 
of operation. 

[Drawing 6 ] It is drawing showing an example of the sending signal in an OFDM/CDMA 
modulation technique. 

[Draw ing 7] It is drawing showing an example of the input signal influenced of frequency selective 
phasing. 

[Description of Notations] 

1 The 1st data diffusion section, 2 The 2nd data diffusion section, 3 The synthetic section, 4 The 
serial/parallel-conversion section, 5 IFFT, 6 A guard interval adjunct, 7 The digital to analog 
section, 10 An analog / digital transducer, 11 The guard interval removal section, 12 FFT, 13 The 
parallel/serial-conversion section, 14 Data back-diffusion-of^electrons section. 



[Translation done.] 
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PROBLEM TO BE SOLVED: To increase number of 
chips in the case of adopting an orthogonal frequency 
division multiplex OFDM/code division multiple access 
CDMA modulation system in a transmission line where 
frequency selective fading is in existence, enhance w ^ 

spread gain as a result, and increase a multiplex number ToTm) 
even in the case of CDMA multiplexing. 
SOLUTION: This multi-carrier transmission system 
adopting the OFDM/ CDMA modulation system, is <cS$ 
provided with a serial/parallel S/P conversion section 4, 
that arranges a spread signal of a transmission data 
series two- dimensionally and regularly arranges the 
spread signal group of the transmission data series that 
are arranged two-dimensionally. Then a transmitter 
transmits a transmission signal generated by the S/P 
conversion section 4 in the unit of time base and a 
receiver demodulates a received signal to obtain the 
transmission data series. 
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